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(71) 8«emo3Mbift wa^fHo^ccftCAOaaTBnww^ 
C7?) B.ru^woi^^J^wwiK. ca>,nar- 

poa^B^rtfWpaAO*,* CMM fivnvM 
(53) (QBB.fl , 

(56k Apropsjco© canoe-ran «praa CCCP 
tsfc MmE it B 29/Ofc 1976. 

(541 (SgOCOB BWnPAB«6HWB>Jl6^0^ MMp 
pSbAHHOW OGCAflHCI* KOJIOHHU 



(57) Hao5p*rr«HHe oxhochtc* * CWCO&im, 
nptmeHfleMMM An* *wnpae*cM%w ac*op mv ^ 

POMHKOP, OfiC«H0« KO«OHHW B He$T«HUX M 

raaoaux cVtai*M*a*. Ueab* iwGpereMMfl hb- 
jiMnti noawaiemia *>4*ktw*><©ct* awnpaa- 

I16MM* Ae0OPM*»pO8OMHO«l pQMAHOft 

xmomhm. flflft wro * o8caA*Y»o wuroHHy cny 
oeem icoaonxy c r«Apao/»H*ec<oA ad- 
pnwpyioiacA ronoa*ofl (AQ. noftaiOT a TpyOu 
3*c»(jp»cTb nan pa&nmM Aa*nerme* np<a*3- 

OOAHT CT**fO» nepWOttVBHwti *oAonn w toy* 

*a*AO* craAMM npovit»OA»r ntspcMftiucH^e 
caaonww rpy5 c flr oAonb Bt*npeaft«e*»oro 
yH*cma chhjv aaepx npw pafiweM Aaa/retww 



tt9o6p*T**"* oTHQpMTc» « cnoco&a*. 

VrmOM nrCMMUUteWHOCTM, « H3CT**QCTK npn 

pa6DT3x no K^nHTaii^riOMy pCMOKTy o&caAHWx 
<onoHH. 

n«m ei^wicTW»HocT*i ^nww»«« A«*OP*W 

pOMMNOft dBcMHOA KOJtOKHU. 

Ha «4o5pax4Ha Ko*fnoMOB*a. ony- 

mCHMan b o6caAnyx> KWHHy *ii*e BMnpaa- 
naeMoro y*acT*B w cocToamaa na 
rnApan**WKoro paciuwpwTena ■ *HAe r**A- 
pa6A*vec»oA AopHMpycme* rpaoaaH c wmna- 
mom a** sanonwfiH-B *wa*oc t *» 
TpaHcnopTHOd Ko/ioHHW TDy6 h wiananpi* A/i* 
c«v»aa **a*oc;i*« r PV* "P** ncwrteMC «omoo- 
HOeKH H3 cKB3>?*iMbi; Ha 4>*r.2 - pa6ofra 4>op- 
MMpytoiueA ronpBK* a aunpaflweMOM 
ynacTKe; na <pwr,3 - pajpe3 (JjepMnpyo^eft 
ronoaKM, 



CnocoG BMnpaa^eHvui Aa^P* 41 *^^ 8 " 0 * 
o6caAHO* Konorwu ocyuiecrBiiaioT c/iaay«- 

uxmm oGpaacm. 

Cnyc«a«T « BMnpaanflewoMv ysaeTKy i 
voaoHhy Tpy6 3 c $opMMpyioiAe* rwoa<o^ 2. 
noA**rr a auiOMwy Tpy6 3 3kmakocti^ oca P*6°- 
vum AatnenMeM h4tpo*oboa»* nepeti«mcHwe 
kmohhM w6 3 BAOab awnpaan^Morpy^cv 
u a npouecce pafliworo urntna. npiwaw paeo- 

S«a UMWI npOHBBOWT tTBfl^WO, 8 HB *8*A0VI 

cr»A^^ npP^3>0A«T napeHcu^Kwe koaomhw 
rpyfi aAanb awnpaaafleworo yiacTRa c*w»y 
aaapx npw pa 6osbm AaaaenviH » rwApaw"***- 
c«pA ^opw^pyioa^ rcuiQBKe. 

Cnoco6 ocyutetTMPioT caeAy^ou^M o8pa- 

30M. 

OocaAwaa *oaomh« ah*motpow 146 mm c 

T07ltU*HOft CTBHUW 10 MM CM«T* K3 r/iyBwne 

1200 m. MarapHaa o&caAnoa tcflowu CTa^ 
rpynnirfnpoMNocT*ifl( a,»-6500*rc/cM - 
- 3800>trc/cM Z ). UJa6/iOHUM A^aMCipoM \2A 



i 

15/09 00 VBI 12:58 ITX/RX NR 8430) 



15-flB-QU 13:19 



VOft -Uchnliehf Unlvinitit Hunan PATCH 449-IITTH9i555 
3 16772^8 



T-5«0 P. 24/26 MOO 
4 



KOnoHMO na r/iy^nK« 1200 m. nojiy*M/w not*A* 
icy - w36no»i He npoxaAKT. UJa&WH a^"*** 
^om 118 mm npoxOA*". XacT**A raOapui 

YcraHOBwiM paaABHxtanun cerropoa 4 
4iopMMpyiauteft ronOBKti . Jtadtwrp mx padA^- 
•*3*iv**-Aan>«iet« coDTWrctooftOTv eMyrpanM«- 
ny AfAHctpy o6caAwoa koaohhu ot A*3Matpa 
1 16 mm AO A^^erpa 126 mm. 

0>opMMpYKnnaH ronOBica 2. HacrpoenHa* 
na 3aABHw«A MaxcviMa/iWH^ft A^weTp a pac- 

UJMp«MHOM COCrO*MUM, C00TBCTCTUy*4UMft Ko- 

MMHanwtiOMy AMSHBTpy oCcaahoA Kevionnhi. 
onycKaema km*« cuaroro yHacmui. 

OnpoAeno»T yam**. coaAaaattttte cex- 
ropOM* 4 $opM*pyiotti0fl roADB** na awyTpaii- 

HK* AH4MBTP ofaflAlrtA K0/t0*HU & 

P»3,14 -7,1 - 10 - 120*26800<r. 

W D - 7,1 cm - aNyrpoHHttf wm«tp pw«- 
ho&o* yn*OTHMTefl%>4oft Mannam new cerro- 
P*mw; 

L • 10 cm - Aflwa peawnoaoP yrwiarH*- 
Tenwno* Maxxerw; 

P - 120 *rc/c*T - pa6oseo h^wiowoi 
aai^eHW **Ak©ctw a rwowa 2. naffTBCpM.* 
AfcHKoe Taxmwecxo* xapaKfaapMCTHKOw. 

Qnp«AonAaOT y«e^w^oe gp&*eH***. caw*- 
uaenoo cerropaM«i maoaicw 2, no awyrpaMKe- 
My AwaM^Tpy o6c«A*0* *a#*o>i»«*C 



38800 
1 # * Dim « 



28800 , 



= 1410*rc/cM 2 . 



r- 0 S 6 cm - Affwna *wraKra.carropoa. 
Tbwm oCpaaoM. yftenbxoa a***** 14 *' co- 
sAaaatMoe cecropawM no imyTpeiiMeMy a**~ 



Aa/we. cepacia Aaa/i©M**« ao My**, ony* 
c*ai0T *OM.->OHOincy c <aopMwpyiQUAea f a/i©»*oJ* 
2 nm*b cvaroro ysacuca 1 * cooeputfiOT bto- 
po* npoxoA H COOTaeTciaeHMo ta**e TpeTwA 
6 npcxoA crnuy aaapx. 4*kcmpy« no nw>a**w- 
neeicOMy MHAMKaTopy ©oca (H^B) oceaue na- 
•fpyao*. 

noiiyscHMweoceeMeMarpya^cecAeKu o 

10 AnanwsHpyH oce»*e narpyax*. otmcm3iot, 
mtq nocfa aroporo npoxoaa o*w ctwavt/iwcb 
♦•a 18%, no cpaawww» c napBVM, z now 
jp&Thecv npoxoaa -Ma35%. 

Oahwco, H*«wHaA napaw* npoxoA* mo**o 

15 to3A***rt •oflkfTOMMOC a 21 ^ 141 ^ B ^Apaa^i*- 
seccoa ^opMHpyiocu^ roaoaica m 6onwme 120 
crc/CM*, 3 TO orpaatfTca na ae^MMMHC xoHTa*- 
rnM» h Oteawx narpy^ar. 0«M aoapaciyi. 
Cn W aoapacTaHMcM oceao^ narpyawi no 

20 CUB, ttan^ AonycieaTt. wj6m ee acAiwiwa 
npaaucMna 300 KH aonoAMwtenhHO k accy 
Tpyfe icoTopux ohymewa ^onnoHoa^c ^op- 
MMpVWW« rOftoaxoA. tax khk ao^HiiicaeT 
or*B£.HOCTv nopwaa tpy6. 

aroft aaMfWHe; hco6xoaw«o w3tw 
twmoc aaanetwe oickakoctm a romwe ^ a n P e 
A8*3* or 15% 0t « npGAO**c*Tfc npoTRXKy 
CHMsy aaapx Nepaa CMfltwA y^aw. 
30 C*i Mvawe oaeaux narpyson npu noBTop- 
kmx npo*«W* rwioaw 2 c9KAe^e^wrr»y«T o 
tom, W CMBTvia o6caAHoa kdhommw ycipanfl- 
gycat. npQXWHOCTb oho xgnvMtic aoccwae- 
fiMaaaTCAr 

Cnocc36»unpaa^eKMflA«4>opMi<poBaKHoft 
o6c&AHoii kohqhhw, awi»ouaH«aMft cnycK * eu- 
npj^xeMOMy ynacrxy TpaHcnopTKOft xoaoh- 
mm Tpy6 c r»w a » ilv,H6ClCHM pacimfpHTe**"!, 
40 noA&*<y B Wfiw WAKDCtvt nOA pa6o**MM a»o- 
n^Ku^M m napeMamaHMa kotomhw rpy6 »ao**> 
BunpaumfPtororttcra a opouecce pafioMafti 
K»xna.oTnMHaiotUHacii tom. wj. c uenwo 
naaMUieHMA 3*4>e*T&wacTi* awnpaafteHMfl 



Merpy o6caAHoft ,ono« rt u. cpcraanaer AO « f^^^^ «= 



40% Or, 

noAAepwtaaw a roaoaiea 2 paacwea nafiir 
tqhhob naBflenne. paanoc 120 wtt/cm . xtwyr 
i lOAvaMwicoM TpyOw 2 aaopx * coeopuiawr 
napauft npoxoA 4«pMMpyiouicft ro/ioaicQft m«- 
pea cMJirw^ ysacroK 1 oOcAAHoft xqnawbi, 
C03A8BSH hb o0c*A«yx> Ronohny ncHtaieTMwa 
vi ocaawa Harpyarn. 



80 



T1*f%>*tAWiBCMXXt> pattflHpV4TeAfl V«C* 

no/tvsyvTT ruApaw^w^ Aopn*»pyiomyw 
ronoaicy. npweM po6pwft uvucn npOiWQA^ 
ctba^ho* a Ha ttavpft ctbaw npo»aaoA«T 
repeMemeMKC wwhhu rpy6 oap^^ awnp^a- 
/ificuoro yMBOTfl cKi*sy aeepx ojw paBcwaw 
AotneM** B rviApaa/iiwcicoft A opni*pyiom3M 
ro/rOaKC 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm 2 , a y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 ■ 10- 120 -26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 1 20 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 

mit ~ ff.D te -/~314120L5~ 

= 1410kgffcm 2 , 

where D m =* 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
1 6% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1 190 


155 


130 


100 ! 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 



1677248 



[see Russian original for figure] 



An- 120 



Fig. 3 



Compiler I. Levkoeva 
Editor M. Bandura Tech. Editor M. Morgental Proofreader S. Shevkun 



Order 3092 Run Subscription edition 

Ail-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VN1IPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



ec Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROU 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 16861 23 A 1 
Patent 1677225 Al 
Patent 169841 3 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 A 1 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 A 1 
Patent 1663 180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3500 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEI. 71) 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 






Stamp, Notary Public 
Harris County 



Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 





